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What Is Claimed Is : 

1 . An arrangement, comprising: 

a computer system adapted to detect an abnormality or an 
inconsistency within a subject by generating internal impedance data, the internal 
impedance data indicating an impedance change within at least one portion of the 
subject, wherein the impedance change is associated with at least one of: 

a change in at least one characteristic of a blood vessel within 
the subject, and 

a presence of a foreign object within the at least one portion of 
the subject. 

2. The arrangement of claim 1 , further comprismg: 

an electrical stimulator adapted to apply a current to at least one pair of 
electrodes that are positioned in a proximity of the at least one portion of the subject; 
and 

an analog to digital (A/D) converter adapted to measure voltage 
distributions resulting from the applied current, wherein the internal impedance data is 

generated based on the voltage distributions. 

3 The arrangement of clahn 1, wherein the impedance change associated 
with the change in the at least one characteristicofthe blood vessel is atleastoneof: 

a change in a fluid flow rate within the at least one portion of 
the subject, and 

a change in a fluid volume within the at least one portion of the 
subject. 

4. The anrangement of claim 3, wherein the fluid includes blood. 

5. The arrangement of claim 3, wherein the at least one portion of the 
foreign object comprises a metal material. 

6. The arrangement of claim 1, wherein the computer system generates a 
continuous, real time internal impedance map to detect the abnormality or 
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inconsistency vviftin the ^biectbygenen^trng, and wherein *e impedance map 
indicates the impedance change within the subject. 

7 The arrangement of claim 1, wherein the computer system generates a 
plurality of static internal impedance maps to detect the abnormality or inconststency 
5 lithinthesubjecandwhereintheimpedancemapsindicatetheimpedancechange 

within the subject. 

g Thearrangementofclaiml.whereinthesubjectisahumanbeing.and 
wbereinthecomputer system is fi«theradap.ed.o detect the abnormality or d. 
inconsistency widnn-hehumanbeingbygeneratingtheintenralmrpedancedata over 

10 a predetermined range of ftequencies. 

9. The arrangement of claim wherein the at least one portion of the 
subject is aportion of abrain of the subject. 

10. The arrangement of claim wherein the at least one portion of Are 
subject is a portion of a torso of the subject. 
,5 11. Thea,rangemen.ofclaim2.wherein.heelectricals.hnulatorisa 

ftinction generator. 

,2. Thearrangementofclaim2.whe,eintheA/Dconver.erisa.hirty-^«o 

channel, twenty- four bit Am converter. 

13. Thearrangementofclaiml2,whereinthecomputersystemisadapted 
to obtain spectral electrical impedance tomography recordings and 
electroencephalography recordings, simultaneously. 

14. An arrangement, comprising: 
anelectricalstimnlatoradaptedtoapplyacurrenttoatleastonepairof 

electrodes, the electrodes beingpositioned on at least one portionofasub^ect;^^^^^^^ 
an analog to digital (A/D) converter adapted to measure voltage 
distributions resulting from the applied current; and 
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a computer system adapted to detect an abnomiality or an 
inconsistency within the at least one portion of the subject by generating intemal 
impedance data, the intemal impedance data indicating the impedance change withm 
the subject wherein the impedance change is associated with at least one of: 

a change in at least one characteristic of a blood vessel withm 

the subject, and 

a presence of a foreign object within the at least one portion of 
the subject. 

15. The arrangement of claim 14, wherein the impedance change 
associated with the change in the at least one characteristic of the blood vessel is at 
least one of: 

a change in a fluid flow rate within the at least one portion of 
the subject, and 

a change in a fluid volume within the at least one portion of the 

subject. 

16. The arrangement ofclaim 15, wherein the fluid includes blood. 

17. The arrangement ofclaim 15. wherein the at least one portion of the 
foreign object comprises a metal material. 

18. The arrangement ofclaim 14, wherein the computer system generates a 
) continuous, real time intemal impedance map to detect the abnormality or 

inconsistency within the subject by generating, and wherein the impedance map 
indicates the impedance change within the subject. 

19. The arrangement ofclaim 14, wherein the computer system generates a 
plurality of static intemal impedance maps to detect the abnomiality or inconsistency 

5 within the subj ect, and wherein the impedance maps indicate the impedance change 
within the subject. 

20. The arrangement ofclaim 14, wherein the subject is a human being, 
and wherein the computer system is further adapted to detect the abnormality or the 
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inconsistency within .he hu™a„bei„.byg—gme — i.pedanccd.,a^ 
a predetermined range of frequencies. 

♦ nW^ru 1 4 wherein the at least one portion of the 

21 The arrangement of claim l % wnci cm u 

subject is a portion of a brain of the subject. 

22. Theaxrangementofclaiml4,whereintheatleastoneportionofthe 

subject is aportion of a torso of the subject. 

23. TTie arrangement of claim 14, wherein the electrical stimulator is a 
function generator. 

24. ■n.earrangementofdaimM.whereintoeAmoonvexterisaflurty- 

r, two Channel, twenty-four bit ATD converter. 

25 Thearrangementofclain,24.whereintheoomputersystemisadapted 

to obtain spectral electrical impedance tomography recordings and 
electroencephalography recordings, simultaneously. 

26. An arrangement, comprising: 

j5 an electrical stimulator; 

a switch coupled to the electrical stimulator, 

a plurality of electrodes positioned on at least one portion of a subject, 
wherein each of the electrodes is coupled to the switch; 

an analog to digital (A«) eonverter coupled to the swrtch and to each 

20 — - ^ ^ abnormality or inconsist^cy 

within the subject by generating internal impedance data, the internal impedan^^ 
indicating animpedancechangewi.hin,heatle=«.oneportionof the subject,wherem 

.heimpedancechangeisassociatedwithatleastoneof: . . . ^, ^^u^ 

a change in at least one characteristic of a blood vessel withm 
the subject, and 

a presence of a foreipi object within the at least one portion of 
the subject. 
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27 The arrangement of claim 26. wherem the impedance change 
as^^atedwith^eohangeinateatleastonecharacterisUoofthehlo^^vesselisat 

least one of: 

a change in a fluid tlo« rate within the at least one portion of 

^ the subject, and 

a change in a fluid volume within the at least one portion of the 

subject. 

28. Thea.rangemeatofclaim27,whereinfhefluidincludesblood. 

29. Tl.earrangementofclaim27.whercinatleastaportionot.heforeign 

10 object comprises a metal matenal. 

30 Thearrangementofdaim26,wherein.hecomputers,stemgeneratesa 
continuous. realUmeinternalin^cemap to detect theab„orma,i|y or^^ 
inconsistency within.hesubjec.by generating, andwhcremthermpedancemap 

indicates the impedance change wiftin the subject. 

31 T^earrangementofclain,26.whereinmecompntersysten,generatesa 
pln.lityofstaticintemalimpedancemaps.odetec.theabnormaUtyori„co,^^y 
lrintlesuycctandwhereintheimpedancemapsindica.ethennpedancecha„g^ 

within the subject. 

32 Tl,earrangemen.of0ton26.whe,eina.esubjectisahumanhein^ 
andwhereinthccomputersystemisfurtheradaptedtodetecttheahn— o^^^^ 
inconsistency withinthehumanbeingbygenerating^etnten^lnnpedanced^^over 

apredeteraiined range of frequencies. 

33. Tl.eaxrangementofclaim26,whexeintheatleastoneportionofthe 

subject is a portion of abrain of the subject. 

34. Thearrangementofclaim26,whereintheatleastoneportionofthe 

subject is a portion of a torso of the subject. 
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35. -n,earrangementofdaim26,wherein.heelectrioalstimulatorisa 

function generator. 

36. The arrangem^t of claim 26, wherein the switch is a thirty-two 

channel matrix switch. 
5 3V. TT,earra„gementofclaim26,wherein.heA/Dconverterisa.hirty- 

two channel, twenty-four bit Am converter. 

38 ThearrangementofclaimSV.whereinthecomputersystemisadapted 
to obtain spect^l electrical impedance tomography recordings and 
electroencephalography recordings, simultaneously. 

39. Tbea,rangcme„tofclaim26,wherein.hecomputersystemfurtheris 

coupled to the electrical stimulator. 

40. Anarrangcmentforusewithinamagneticresonanceimaging 

environment, comprising: 

an electrical stimulator; 

aswitehcoupledtotheelectricalstimulatorviaafilter, 
aplurality of electrodes positioned on at leas, onepordon of asubject. 
wherein each of the electrodes is coupled to the switch; ., . ^ ^ ^^i 

an analogto digital (A/D) eonvertc. coupled to the swrtch and to each 

^"""rlputer system coupled to the switch .d to the M> conyener. 
whereinthe electrical stimulator appliesacurrent to at least onepair of the el^^ 

1 the MD converter measures voltage distribution and a cmren, drstpbufon 
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a Change in at least one characteristic of a blood vessel within 
the subject, and 

a presence of a foreign object within the at least one portion of 
the subject. 

41 n,e anangement of claim 40, wherein the impedance change 
associated Wiethe change infte at least o„echan«teristiootfl.e blood vesselis at 

least one of: 

a change in a fluid flow rate within the at least one portion of 
the subject, and 

a change in a fluid volume within the at least one portion of the 
subject. 

42. nie anangement of claim 41 , wherein the fluid includes blood. 

43. Theaiiangementofclaim41,whereintheat)eastoneportionofthe 
foreign object comprises a metal material. 

15 44 Thearrangementofdaim40,whereinthecomputersystemgeneiatesa 

continuous, real time internal impedance map ,0 detect the abnonnaHty or 
mconsistencywithinthesubjectbygenen.ting,a„dwhereintheimpedanoemap 

indicates the hnpedance change within the subject. 

45 The arrang^ent of claim 40, wherein the computer system generates a 
20 pluralityofstaticintemalimpedancemapstodetecttheabnormaUtyorinconsistency 

within the subject, and whereintheimpedance maps indicate the impedance change 

within the subject. 

46 The arrangement of clam, 40, wherein the subject is a human bemg, 
and wherein the computer system is further adapted to detect .he abnormality or the 

25 inconsistencywithinthehumanbeingbygeneraHngtheinten-alhnpedancedataover 

a predeteimined range of frequencies. 
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47, TheaxTangemen.ofclai,n40,wherdnfl.eatlea^oneportionofto 

subject is a portion of a biain of the subject. 

48. -n,earra„geme„tofclain,40.wherein.heatleastoneportionof.he 

subject is a portion of a toiso of the subject. 
5 49. -n,earrangemen,ofclaim40.whercin,heelectricalstin.»lalorisa 

function generator. 

50. Tl.earra„geme„tofclaim40,whercin.hcswitehisa.hirty-two 

channel matrix switch. 

51. ■n,ea™ngeme„tofclaim40.whereinmeA«converterisathirty- 

10 two channel, twenty-fourbitA/D converter. 

52 Theartangemeutofclain,51.«herein.hecomputersystemisadapted 
to obtain spectral electrical impedance tomography recordings and 
electroencephalography recordmgs. simultaneously. 

53. Thearrangemcntofclaim40.whereinthecompu.ersys.emiscoupled 

15 to the electrical stimulator. 

54 The arrangement of claim 40. wherein the computer system and the 
electrical stimulator arepositionedexternallyftomamagnedcre^-nanceimap^^ 
r!rl!andwhereintheswi.ch.«reA/D converter andthe electrodes areposrtroned 

inside of the magnetic resonance imaging room. 

20 55 An arrangement, comprising: 

™eans for applyingacurrent to at least onepair of electrodes that are 

positioned on at least one portion of a subject; 

means for measuring voltage distributions resultmg ftom the apphed 

„ a computer system adapted to detect an abnormality or inconsiste^y 

.i«^thesubjectbygenera.ingintemalimpedancedata.arein.emaltmpedancedata 
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Moating an impedance change within the at least one portion of the subject, wherein 
the impedance change is associated with at least one of: 

a change in at least one characteristic of a blood vessel withm 

the subject, and 

a presence of a foreign object within the at least one portion of 
the subject. 

56 The arrangement of claim 55, wherein the impedance change 
associated with the change in the at least one characteristicoftheblood vessel is at 

least one of: 

a change in a fluid flow rate within the at least one portion of 

the subject, and 

a change in a fluid volume within the at least one portion of the 
subject. 

57. The arrangement of claim 56, wherein the fluid includes blood. 

58. TTie arrangement of claim 56, wherem the at least one portion of the 
foreign object comprises a metal material. 

59. The arrangement of claim 55, wherein the computer system generates a 
continuous, real time internal impedance map to detect the abnormality or 
inconsistency within the subject by generating, and wherein the impedance map 

5 indicates the impedance change within the subject. 

60 The arrangement of claim 55. wherein the computer system generates a 
plurality of static internal impedance maps to detect the abnormality or inconsistency 
within the subject, and wherein the impedance maps indicate theimpedance change 

within the subject. 

,5 61 Thearrang«n«itofclaim55,wheremthesubjectisahumanbemg, 

and wherem the computer system is further adapted to detect the abnormaUty or the 
inconsistency within the human being by generating the internal impeda»=e data over 
a predetermined range of frequencies. 
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62. The arrangement of claim 55, wherein the at least one portion of the 
subject is a portion of a brain of the subject. 

63. The arrangement of claim 55, wherein the at least one portion of the 
subject is a portion of a torso of the subject. 

5 64. The arrangement of claim 55, wherein the means for applying the 

current comprises an electrical stimulator. 

65. The arrangement of claim 64. wherein the electrical stimulator is a 
function generator. 

66. The arrangement of claim 55, wherein the means for measuring the 
10 voltage distributions comprises an A/D converter. 

67. The arrangement of claim 66, wherein the converter is a thirty- 
two channel, twenty-four bit A/D converter. 

68. The arrangement of claim 55, wherein the computer system is adapted 
to obtain spectral electrical impedance tomography recordings and 

15 electroencephalography recordings, simultaneously. 

69 An abnormality or inconsistency detection arrangement , comprising: 
an analog to digital converter adapted to obtain spectral electrical 
impedance tomography recordings and current density recordmgs from a subject, 
simultaneously. 

20 70. The arrangement ofclaim 69, fuither comprising: 

a computer system adapted to detect at least one of the abnomality and 
the inconsistency wiftin the subject by generating intemal impedance data based on 
the spectral electrical impedance tomography recordings and the current denstty 
recordings, the intemal impedance data indicating an impedance change wrtton a. 
9 5 least one portion of the subject; and 

an electrical stimulator adapted to apply a current to at least one pair of 
electrodes positioned on the at least one portion of the subject. 
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71 . A method of detecting an abnormality or an inconsistency, comprising 
the steps of: 

generating intemal impedance data indicating an impedance change 
within a subject, wherein the impedance change is associated with at least one of a 
5 change in at least one characteristic of a blood vessel within the subject and a 
presence of a foreign object within at least one portion of the subject; and 

detecting the abnomiality or inconsistency based on the intemal 
impedance data. 

72. The method of claim 71, further comprising the steps of: 

10 applying a current to at least one pair of the electrodes which are 

positioned on the at least one portion of the subject; and 

measuring voltage distributions resulting from the applied current. 

73. The method of claim 71, wherein the impedance change associated 
with the change in the at least one characteristic of the blood vessel is at least one of: 

j5 a change in a fluid flow rate within the at least one portion of 

the subject, and 

a change in a fluid volume within the at least one portion of the 
subject. 

74. The method of claim 73, wherein the fluid includes blood, and wherein 
20 the at least one portion of the foreign object comprises a metal material. 

75. The method of claim 71, wherein the step of generating the intemal 
impedance data comprises the step of generating a continuous, real time intemal 
impedance map indicating an impedance change withm the subject. 

76. The method of claim 71, wherein the step of generating the intemal 
2,5 impedance data comprises the step of generating a plurality of static intemal 

impedance maps that indicate the impedance change withm the subject. 
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78. 

is one c 

79. 



, , The method of claim 71, wherein the subject is a human being, and 
whereinthe computer system is further adapted to detect the abnormah^^ 
^consistency within thehumanbeingbygenerating the internaUmpedancedaU 

a predetennined range of frequencies. 

„ -n,en.e«,odofo1ann71,wherein.heatleastoneporfionofthesubieo. 
of aporton of abrain of the subject and aportion of a torso of .he subject. 

Theme.hodofclaun71,furthcrcon,prisingthes.epofsimulta„eously 
obtainmgspectn.lelectdcal impedance tomography recordings and 
electroencephalography recordings from the subject. 

80. AmethodofdetectinganabnormaUtyoraninconsistency.comprising 

the steps of: 

positioning aplurality of electrodes on a, least oneportion of asubject; 

applying a cu^nt to at least one pair of the electrodes; 

n^easuring volUgedism-butions resulting ftomthe applied current; and 

detecting the abnormaUty or inconsistency vdthin the subject by 

gcne^ting int^al impedance data which indicates an impedance -^^^^^ 
atleastoneportionofflte subject, wherein the imp«.ancechange.sass«=.a.edwr,h at 

achangeinatleastonecharacteristicofabloodvesselwithin 
the subject, and 

a presence of a foreign object within the at least one portion of 
the subject. 

S, Theme,hodofclaim80.whereintheimpedancechangeassociated 
with«,echa„gein.heatle^onecharacteristicof.hebloodvesselisat,eastoneof: 

a change in a fluid flow rate within the at least one portion of 

the subject, and 

a change in a fluid volume within the at least one portion of the 

subject. 
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82 The method of claim 80, wherein the internal impedance data is 
generated using a continuous, real time internal impedance map that indicates that an 
impedance change within the subject has occurred. 

83. The method of claim 80, wherein the internal impedance data is 
5 generated using a plurality of static internal impedance maps that indicate the 

impedance change within the subject. 

84. The method of claim 80, wherein the subject is a human being, and 
wherein the computer system is further adapted to detect the abnormahty or the 
inconsistency within the human being by generating the internal impedance data over 

10 a predetermined range of frequencies. 

85. The method of claim 80, further comprising the step of simultaneously 
obtaining spectral electrical impedance tomography recordings and 
electroencephalography recordings from the subject. 

86. A method of detecting an abnormality or inconsistency within a 
15 magnetic resonance imaging environment, comprising the steps of: 

positioning a plurality of electrodes on at least one portion of a subject; 
applying a current to at least one pair of the electrodes; 
filtering the current before the currait is transmitted inside the 
magnetic resonance imaging environment; 
20 measuring voltage distributions resulting from the applied current; and 

detecting an abnormality within the subject by generating internal 
impedance data that indicates an impedance change within the at least one portion of 
the subject, wherein the impedance change is associated with at least one of: 

a change in at least one characteristic of a blood vessel within 
25 the subject, and 

a presence of a foreign object within the at least one portion of 
the subject. 

87. The method of claim 86, wherein the impedance change associated 
with the change in the at least one characteristic of the blood vessel is at least one of: 
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a Change in a fluid flow rate within the at least one portion of 

the subject, and 

a change in a fluid volume within the at least one portion of the 
subject. 

5 88. The method of claim 86, wherein the internal impedance data is 

generated using a continuous, real time internal impedance map that indicates the 
impedance change within the subject. 

89. The method of claim 86, wherein the internal impedance data is 
generated using a pluraUty of static intemal impedance maps that indicate the 

10 impedance change within the subject. 

90. The method of claim 86, wherein the subject is a human being, and 
wherein the computer system is further adapted to detect the abnormality or the 
inconsistency within the human being by generating the intemal impedance data over 

a predetermined range of frequencies. 
15 91. A method of detecting an abnormality or mconsistency, comprising the 

step of: 

simultaneously obtaining spectral electrical impedance tomography 
recordings and electroencephalography recordings from a subject; and 

detecting the abnoimaUty or inconsistency using the simultaneously 
20 obtained spectral electrical hnpedance tomography recordmgs and 
electroencephalography recordings. 

92. An arrangement, comprising: 

a computer system adapted to detect an abBomality or an 
inconsistency within a subject by generating internal impedance data over a 
25 predetermined range of frequencies, the intemal impedance data indtcatmg an 
impedance change within at least one portion of the subject. 

93. The arrangement of claim 92, wherein the computer system is fhrther 
adapted to generate data associated with a flow of current through the at least one 
portion of the subject and to modify the data associated with the flow of current 
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through the at least one portion of the subject based on at least one predetermined 
characteristic of the subject. 

94. The arrangement of claim 93, wherein the at least one predetermined 
characteristic is at least one of an age of the subject, a sex of the subject, and a height 
of the subject. 

95. The arrangement of claim 93, wherein the impedance change is 
associated with at least one of a change in at least one characteristic of a blood vessel 
within the subject and a presence of a foreign object within the at least one portion of 
the subject. 

96. A method of detecting an abnormality or an inconsistency, comprising 
the step of generating intemal impedance data over a predetermined range of 
frequencies, the intemal impedance data indicating an impedance change within at 
least one portion of the subject. 

97. The method of claim 96, wherein the step of generating the intemal 
impedance data comprises the substeps of: 

generating data associated with a flow of current through the at least 
one portion of the subject; and 

modifying the data associated with the flow of current through the at 
least one portion of the subject based on at least one predetermined characteristic of 
the subject. 

98. The arrangement of claim 97, wherein the at least one predetermined 
characteristic is at least one of an age of the subject, a sex of the subject, and a height 
of the subject. 

99. The arrangement of claim 97, wherein the impedance change is 
associated with at least one of a change in at least one characteristic of a blood vessel 
within the subject and a presence of a foreign object within the at least one portion of 
the subject. 
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